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Cycle-Testing Laboratory for Aircraft Batteries 


A new laboratory for battery research has been con- 
structed at the Bureau with the cooperation of the 
Bureau of Aeronautics, Navy Department. Equipped 
with completely automatic controls for cycling bat- 
teries, this laboratory offers a unique method of testing 
batteries under conditions simulating those encountered 
in practice—conditions that are particularly important 
for aircraft batteries. Such problems as maximum 
electrical capacity per unit weight, charging technics, 
and the effect of these technics on battery life will be 
investigated. 

In present-day aircraft, the storage battery plays an 
important role jn the operation of electrical equipment 
such as radio, radar, and lighting. It also serves as a 
source of stand-by power in the operation of the gun 
turrets, bomb bays, and retractable landing gear. Since 
every pound added to a plane increases the take-off 
distance, weight is also of major concern. Hence, 
obtaining maximum capacity per unit weight of the 
battery with reasonable life expectancy is the principal 
aim of the experimental tests conducted at the Bureau. 

The equipment in the laboratory provides for dis- 
charging the batteries through constant resistance and 
recharging them either at constant potential or at con- 
stant current, as desired. The cycling may be per- 
formed automatically for batteries under conditions of 
room temperature, extreme heat, subzero temperatures, 
and “flight” vibration. 

Six similar cycling units have been installed, each 
operated independently by a master electric clock. 
Each unit consists essentially of a control cabinet, two 
motor-generator sets, and the necessary resistors. From 
one to six 24-volt batteries may be cycled on each unit, 
the only requirement being that the batteries on a given 
unit have approximately equal rated capacities. When 
charging at constant potential, the batteries are con- 
nected in parallel; when charging at constant current or 
when discharging, they are connected in series. These 
connections are made automatically. 

An important feature of the laboratory is the control 
cabinet, one of which is provided for each cycling unit. 
Each cabinet contains a program machine for auto- 
matic cycling, sequence relays, contactors (aircraft 
type), and a copper oxide rectifier which supplies 24- 
volt current for operating the switching devices. Three 
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single phase transformers located in alternate control 
cabinets supply 115-volt alternating current for the rec- 
tifiers. The transformers are supplied by the respec- 
tive phases of the alternating current supply for the 
motor-generator sets. 

Included on the control cabinets are follower clocks 
mounted on the back of the program machines, the 
various voltmeters, ammeters, cycle-counters, and am- 
pere-hour meters, and the trunk line terminals (fig. 1). 
The trunk lines provide for transferring one or more 
batteries from the normal test position to a refrigerator, 
an electric furnace, or a vibrating machine to approxi- 
mate conditions encountered in practice. The program 
machine of each unit is mounted on the back of a 
hinged panel which swings outward to make it accessi- 
ble. The sequence relays, contactors and shunts are 
located inside the cabinets with the sequence relays in 
two horizontal rows near the top, the contactors in the 
middle, and the shunts in two rows near the bottom 
of the wall (fig. 3). 

The motor-generators have squirrel-cage induction 
type motors and compound-wound generators equipped 
with voltage regulators and reverse current relays (fig. 
2). The machines are two-bearing units with both 
rotors and fan mounted on the same shaft. The motors 
are-rated at 1] horse-power and the generators at 30 
volts, 250 amperes maximum. Two machines operate 
in parallel for each cycling unit when charging at con- 
stant potential. Each motor-generator set is provided 
with an independent line starter so that either machine 
may be disconnected when the peak load is passed. 
When charging at constant current the batteries are 
switched to the 115/230-volt direct-current power 
supply. : 

When discharging the batteries, natural circulation 
by flue action is depended upon for removing the heat 
from the resistor housing. The resistor units are made 
of nichrome ribbon for high rates of discharge, while 
helical coils of nichrome wire provide for intermediate 
and low rates of discharge and for charging at constant 
current. The resistor units are mounted on sheet metal 
panels and tapped for one to six batteries. The desired 
current values can be obtained approximately from 
combinations of the resistor units in series and parallel. 
Fine adjustments of one ampere or less may be obtained 
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from rheostats mounted in the control cabinets. The 
maximum safe discharge rate for each cycling unit is 
about 250 amperes. 

The cycle-testing control begins with the master 
clock which provides electrical impulses at intervals of 
1 minute for advancing all of the program machines. 
A 24-volt battery maintained on trickle charge pro- 
vides energy for winding the clock ‘and for actuating 
the program machines. 

Each program machine carries three endless tapes 
that pass under contact fingers and control six program 
circuits. The tapes are printed with the time of day 
and night and make 1 revolution in 24 hours. A pro- 
gram is set up by punching holes near the edges of the 
tapes in accordance with the time schedule for the 
required operations. 

The six control circuits in each program machine 
control the following operations, respectively: 


Circuit 1. (a) Starts motor-generator sets and 
connects batteries in parallel on constant potential 
charge. (b) Stops motor-generator sets and dis- 
connects batteries. 

Circuit 2. (a) Connects batteries in series on con- 
stant current charge. (b) Disconnects batteries. 

Circuit 3. (a) Connects batteries in series on high- 
rate discharge. (b) Disconnects batteries. 

Circuit 4. (a) Connects batteries in series on in- 
termediate rate or low rate of discharge. (b) Dis- 
connects batteries. 

Circuit 5. (a) Short-circuits a portion of the 
charging resistor for constant current charging at 
normal rate. (b) Opens short-circuit on resistor 
for finishing rate. 

Circuit 6. (a) Operates cycle counter. (b) Dis- 
connects one motor-generator set after peak load is 
passed when charging at constant potential. 


The control circuits in any program machine can be 
used independently or concurrently in any order de- 
pending upon the program which has been set up. 
Toggle switches in the machines provide for switching 
to manual operation when desired, and skip pins which 
lift the contact fingers provide for omitting the program 
for specified intervals‘of time. Interlocking relays 
prevent the connection of batteries in series and parallel 
at the same time in the event of an error in manual 
switching or a failure of a sequence relay. Pilot lights 
on the control panel indicate when batteries are being 
charged at constant current. A “no voltage” discon- 
nect with manual reset prevents overloads which might 
be caused by the simultaneous starting of the motor- 
generator sets after an interruption in the alternating 
current power. 

Extensive experimental tests are now under way in 
the cycle-testing laboratory. Data from these tests will 
give an accurate comparison between the two methods— 
the constant potential and constant current—of charg- 
ing batteries and their effect on the life of batteries. 

The general plan of the laboratory was developed by 
C. L. Snyder of the Bureau’s Electrochemistry Section, 
with the cooperation of Lt. Kenneth Dawkins of the 
Bureau of Aeronautics. Engineers of the Standard 
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Electric Time Co. worked out the details for the auto- 
matic controls and constructed the control cabinets. 
The resistor units were designed and constructed by 
members of the Bureau staff, who also designed the 
layout for the laboratory and installed the equipment. 


Vacuum-Tube Acceleration 
Pick-Up 


A new electronic tube, in appearance much like an 
ordinary radio tube, but capable of measuring accur- 
ately the rapidly changing accelerations to which vari- 
ous parts of an airplane are subjected in flight, has 
been developed in the Bureau’s Engineering Mechanics 
Laboratory, under the direction of Dr. Walter Ramberg. 
The new tube, known as the vacuum-tube acceleration 


pickup, (fig. 4), is also proving useful in such ap- 


plications as measurement of accelerations in portions 
of the body of “dummy” pilots and living subjects when 
subjected to critical acceleration during crash landings 
or seat-ejections from jet-propelled airplanes. 

The vacuum-tube acceleration pickup takes advantage 
of the effect of acceleration on the relative position of 
the electrodes in the tube. This is in contrast to the 
design of conventional tubes where this effect is sup- 
pressed as much as possible because it leads to elec- 
trical noise or microphonics. The tube contains a 
fixed, indirectly heated cathode with two plates, one on 
either side. The plates are elastically mounted to deflect 
in response to acceleration normal to the plane of the 








KiGURE 1.—Control cabinets (front view) for 


units in the Cucle-testing Laboratory for aircraft batteries 


In the center of each cabinet is located a hinged panel, on the front of which is mounted the follower clock 
program machine, Below this panel are the trunk-line terminals 


meters are arranged along the top and sides 


FIGURE 2.—JMotor generators, line starters, and 
interior of control cabinets for cycling units 


The motor-generators and line starters provide power 
for the six cycling units installed in the new Cycle-testing 
Laboratory at the National Bureau of Standards. Two 
machines are operated in parallel for each eyeling unit 
when charging at constant potential. In the background 
are the control cabinets (back view), with the rectifiers 
for operating the switching devices. Transformers which 
supply the rectifiers are located in alternate cabinets 


and on the back the 


The various voltmeters, ammeters, cycle counters, and ampere-hout 
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Bicgtre 3.—Coutrol cabinets (back view) in the Cyele-testing Laboratory 


Inside each cabinet the sequence relays are mounted in two horizontal rows near the top, the contactors in the middle, and the 
shunts in two horizontal rows near the bottom of the wall 
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Figure 4.—Vacuum-tube acceleration pick-up as 
developed at the National Bureau of Standards 


The vacuum-tube acceleration pick-up takes advantage of 
the effect of acceleration on the relative position of the elee 
trodes in the tube. The tube contains a fixed, indirectly 
heated cathode with two pla es, one on either side (right). 
The plates are elastically mounted to deflect in response to 
acceleration normal to the plane of the plates. Deflection 
of the plates causes a change in plate current proportional 
to the acceleration and such changes in current are re 
corded on a standard oscillograph. 








plates. Deflection of the plates causes a change in plate 
current proportional to the acceleration and such 
changes in current are recorded on a standard oscillo- 
graph. 

The elastic mounting of the plates was designed to 
give a fundamental frequency of about 800 cycles per 
second, in order to make the tube capable of recording 
accelerations with frequencies up to 200 cycles per 
second. Tests conducted at the Bureau on the latest 
type tubes (of which 95 have been built) have proven 
them to have the desired natural frequency with an out- 
put proportional to acceleration normal to the plates. 
The output for an acceleration of the order of 10 times 
gravity was of sufficient magnitude to record directly on 
a standard oscillograph without requiring an auxiliary 
amplifier. 

The fundamental frequency of the plate structure for 
bending normal to the plate was computed by treating 
the structure as an elastic system with a concentrated 
mass at the center of gravity of the plates and distributed 
masses in the supporting wires, which are subject to 
flexure and torsion by the vibration of the plate normal 
to its plane. The diameters and lengths of the wires 
were computed to give a fundamental frequency in this 
mode in the range of 750 cycles per second. ‘The nat- 
ural frequencies of vibration in other modes were esti- 
mated to be much higher. 

The fundamental frequency was determined experi- 


mentally by connecting the pick-up into a Wheatstone 
bridge with a cathode ray oscilloscope, tapping the 
pick-up with a pencil or finger, and matching the output 
on the oscilloscone by the output of known frequency 
for an audio oscillator. 

The high output and high frequency of the vacuum 
tube make it possible to record rapidly varying accelera- 
tions without an amplifier, a desirable feature in flight 
tests of small airplanes where space and weight are at 
a premium. It also simplifies tests in the laboratory 
when amplifying channels are not readily available. 
The high capacity of the pick-up is advantageous in 
recording accelerations over a wide range and in pre- 
venting damage from sudden high accelerations. The 
linearity of the pick-up permits the filtering out of high 
frequency response and produces a record proportional 
to acceleration. 

The development of the vacuum-tube acceleration 
pick-up was begun in 194] for the Navy’s Bureau of 
Aeronautics and was carried on with the cooperation 
of Sylvania Electric Products, Inc. In addition to 
experiments for the Army and Navy, the tubes are 
being tested under various service conditions by several 
flight laboratories to determine the full scope of their 
usefulness. In the meantime, they have already proven 
successful at the Bureau for measuring accelerations of 
a model airplane during drop tests. 


Foreign Scientific and Engineering Relations 


With the end of the war relations with scientific lab- 
oratories in other countries were renewed. During the 
summer of 1946, 12 members of the Bureau staff visited 
other nations; 18 Bureau engineers were (and still are) 
located at various stations in the Pacific; and another 
engineer was recalled by the Army to aid in the organi- 
zation of a Standards Bureau in Korea. 

In the 6 months from May 1 to November 1, 176 
representatives of 35 countries visited the Bureau. In- 
cluded among these visitors were 10 directors of re- 
search institutions whose programs are as broad as 
that of this Bureau and 9 directors of specialized re- 
search institutions, as well as research engineers, uni- 
versity professors, government officials, industrialists, 
and guest laboratory workers. 

International conferences and scientific meetings 
were resumed. Dr. E. C. Crittenden, Associate Direc- 
tor, has just returned from Paris where he attended a 


the latter. In England, Dr. Dryden also conferred 
with the Director of Building Research and the Direc- 
tor of the National Physical Laboratory on problems 
of mutual interest. 

Dr. Walter Ramberg, chief of the Engineering Me- 
chanics Section, visited the structures laboratories at 
the Royal Aircraft Establishment, National Physical 
Laboratory, and General Electric Laboratory in Eng- 
land; the laboratories of the Technical University of 
Delft, the National Luchtvaartlaboratorium in Amster- 
dam, and the Philips Natuurkundig Laboratorium, in 
Eindhoven; the laboratory of Professor Homes in Mons, 
Belgium; the Laboratorie des Travaux Publiques in 
Paris; the E. Material-pruefiings and Verschsanstalt, 
Ziirich; and the laboratories of A. W. Huggenberger 
in Ziirich. 

W. D. Appel, chief of the Bureau’s Textiles Section 
and head of the Textiles Unit, Technical Industrial 


“tly meeting of the International Committee on Weights 
it). and Measures, the first since the war. Various matters 


ion relating to electrical, photometric, and other standards 
nal 


Intelligence Division, Office of Scientific Services, spent 
8 weeks in Germany and 4 weeks visiting laboratories 
concerned with textiles and high polymer chemistry in 


“ were considered and plans were made for the first 


postwar meeting of the International Conference on 
Weights and Measures. 

Dr. H. L. Dryden, Associate Director, recently visited 
the leading European aeronautical laboratories and at- 
tended both the International Technical Congress and 
the International Congress for Applied Mechanics. Dr. 
Dryden was elected one of four representatives from 
the United States on the international committee of 


Switzerland, Sweden, the Netherlands, and England. 
He obtained German scientific and technical wartime 
publications needed by the Bureau Library and brought 
back first-hand knowledge of textile testing methods and 
research abroad. The heads or representatives of textile 
research institutions jointly supported by industry and 
government in Sweden, Switzerland, the Netherlands, 
and England have visited the Bureau since his return. 


D. R. Miller, Bruce L. Wilson, and L. B. Tuckerman 
91 








spent several days in Ottawa, Canada, discussing with 
representatives of the National Research Council of 
Canada, the Canadian Standards Association, and 
United States manufacturers, details of the United 
States’ participation in a program of research on screw 
threads. An outgrowth of the efforts toward unifica- 
tion of screw threads in the three Nations, this re- 
search is a cooperative effort between the National 
Physical Laboratory in England, the National Research 
Council of Canada, and the National Bureau of 
Standards. 

Dr. William Blum, chief of the Chemistry Division’s 
Electrochemistry (Electroplating) Section, attended a 
conference of electrochemists at Toronto in October, 
at which he summarized the military applications of 
electroplating in World War II and participated in dis- 
cussions of this and other problems. At the same con- 
ference, Dr. G. W. Vinal, chief of the Electrochemistry 
Section (Electricity Division) , presided at a symposium 
on batteries, in which the Bureau’s work on new primary 
batteries was explained. R. S. Dill, chief of the Heat 
Transfer Section, participated in conferences at Mon- 
treal on heating, air conditioning, and related subjects. 

Dr. J. H. Dellinger, chief of the Central Radio Prop- 
agation Laboratory, served as a member of the United 
States delegation to a Telecommunications Confer- 
ence in Moscow which took place September 28 to 
October 21. The Conference, a meeting of the five 
powers (USSR, Great Britain, France, China, United 
States) to consider international radio, telegraph, and 
telephone regulations, laid the groundwork for a world 
telecommunications conference of all nations to be held 
in the United States next year. The work of the Cen- 
tral Radio Propagation Laboratory on propagation and 
on standard frequency dissemination constitutes basic 
services very useful to such conferences and to the 
nations in administering the international regulations. 

Dr. F. G. Brickwedde attended an international con- 
ference on low temperature physics and on physics of 
fundamental particles of atomic nuclei, at the Univer- 
sity of Cambridge in July, and visited the low tempera- 
ture laboratories at the Universities of Cambridge, 
Oxford, and Leiden (Holland). Dr. Brickwedde 
brought back important information for the Bureau’s 
program in the low temperature field. At the National 
Physical Laboratory in England, Dr. Brickwedde dis- 
cussed problems relating to the International Tempera- 
ture Scale, which in the United States is maintained by 
the Bureau. 

The Bureau scientists report that European science 
is recovering rapidly from the war; that national poli- 
cies for the encouragement of science are being widely 
discussed, and that military restrictions on interchange 
of purely scientific data are being removed. There 
seems to be a sincere desire to promote international 
goodwill on the part of scientists, and there is a great 
desire both to learn of the progress of science in other 
countries and to demonstrate as a matter of national 
pride accomplishments in science made during the war. 


Lecture Series on High 
| Polymers 


A series of lectures dealing with the chemistry and 
physics of high polymers will be given this season at the 
Bureau by the Nation’s leading scientists in this field. 
High polymers is a new science concerned with the 
long-chain organic molecules of such substances as 
natural and synthetic rubbers. plastics, textiles, paper, 
and leather. The program,. arranged by Dr. Robert 
Simha of the Division of Organic and Fibrous Ma- 
terials, consists of 12 lectures: 


November 22: “Theories of Fractional Precipitation of High 
Polymers as Applied to Cellulose Esters,” D. R. Morey, East- 
man Kodak Co. ° 

December 13: “Visco-Elastic Properties of Polymer Solutions,” 
J. D. Ferry, University of Wisconsin. 

January 22: “On Quantum Mechanisms of a Macroscopic Scale,” 
F, W. London, Duke University. 

January 30: “Applications of Magnetochemistry to Polymers 
and Polymerization,” P. W. Selwood, Northwestern University. 

February 27: “Physical Chemistry of Collagen,” J. H. High- 
berger, General Dyestuff Corporation. 

March 6: “Solution Properties of Cellulose Derivatives—Corre- 
lation with Physical Properties,’ H. M. Spurlin, Hercules 
Powder Co. 

March 28: “Effects of Low Temperature on High Elasticity of 
Rubbers,” S. D. Gehman, The Goodyear Tire & Rubber Co. 
April 24: “Elasticity and Plasticity of High Polymers,” H. Lead- 

erman, The Firestone Tire & Rubber Co. 


May 8: “Electrical Properties of Polymers,” R. M. Fuoss, Yale 
University. 

May 29: “Polar Coordination in Solid Polymers,” W. O. Baker, 
Bell Telephone Laboratories. 

June 5: “Optical Investigations on Polymers,” W. Heller, Wayne 
University. 

June 12: “Discoloration of Polymers,” R. F. Boyer, The Dow 
Chemical Co. 


Dr. Hugh L. Dryden Awarded 
Medal of Freedom 


America’s second highest decoration for civilians, the 
Medal of Freedom, has been awarded to Dr. Hugh L. 
Dryden, Associate Director of the Bureau and chief of 
the Mechanics and Sound Division, according to a re- 
cent War Department announcement. As a member of 
the AAF Scientific Advisory Group, Dr. Dryden ob- 
tained invaluable information on guided missile proj- 
ects planned and carried out by the enemy and on the 
aeronautical research by German scientists on super- 
sonic missiles (faster than the speed of sound). He is 
now serving as chairman of the Guided Missile and 
Pilotless Aircraft Panel of the Scientific Advisory Board 
to the Commanding General, Army Air Forces. 

Dr. Dryden has directed the Bureau’s research and 
development program on guided missiles, in connection 
with both the BAT, the only guided missile successfully 
used in combat, and the “Kingfisher Project” on ad- 
vance forms of guided missiles. A member of the 
Bureau staff since 1918, he has been engaged in re- 
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search on aerodynamics, properties of airfoils at high 
speeds, wind-tunnel investigations, wind pressure on 
structures, and turbulence, and has contributed exten- 
sively to scientific journals in these fields. 


Dr. L. L. Marton Joins Staff of 
Electronics Section 


Dr. Ladislaus L. Marton has recently joined the staff 
of the Electronics Section as principal physicisi, where 
he will initiate a program of research on the basic 
theory, methods, and applications of electron and ion 
beam devices. The work will cover those phases of 
the program of the Electronics Section which involve 
the theory and application of scientific devices which 
fundamentally involve the directed flow of electron and 
ion beams. Dr. Marton will also teach a course in 
electron optics in the Bureau’s Graduate School. 

Dr. Marton is internationally known for his work in 
electron optics, particularly in connection with the de- 
velopment and perfection of the electron microscope, 
which has proven a powerful research tool to science 
in the study of the structure of molecules, the structure 
of bacteria, the photograph of viruses and other mi- 
nute objects. He began work on the electron micro- 
scope at the University of Brussels in 1932. More 
recently Dr. Marton has been associate professor of 
physics and head of the Division of Electron Optics 
at Stanford University. Dr. Marton has contributed 
extensively to scientific journals in the field of infra- 
red, photoelectricity, physical photometry, and 
radiography. 


Dr. Churchill Eisenhart Named 
Principal Mathematician 


The appointment of Dr. Churchill Eisenhart as 
Principal Mathematician directly in charge of the 
statistical work of the National Bureau of Standards, 
was announced recently by the Director. Dr. Eisen- 
hart is on leave of absence during the academic year 
1946-47 from the University of Wisconsin, where he 
is associate professor of mathematics. 

An authority in mathematical statistics, Dr. Eisen- 
hart has contributed extensively through his research 
to the field, particularly in developing mathematical 
statistics as a research tool in science and engineering. 

Dr. Eisenhart has been serving as statistician at the 
Wisconsin Agricultural Experiment Station and has 
been a member of the University of Wisconsin faculty 
continuously since 1937. During the War, Dr. Eisen- 
hart was engaged in war research for the Special De- 
vices Section of the Navy’s Bureau of Aeronautics and 
for the Applied Mathematics Panel of the National 
Defense Research Committee. In recognition of his 
war work, he received the Ordnance Development 
Award in 1946 from the Bureau of Ordnance, U. S. 
Navy. 


New and Revised Publications Issued During 
November 1946 


Journal of Research? 


Journal of Research of the National Bureau of Standards, volume 
37, number 5, November 1946 (RP1747 to RP1751, inclusive). 
Price 30 cents. Annual subscription, 12 issues, $3.50. 

Title page, corrections, and contents for volume 36, Journal of 
Research, January to June 1946 (RP1688 to RP1722, in- 
clusive). Price 5 cents. 


Research Papers * 


RP1730. Viscosity and the extraordinary heat effects in glass. 
10 cents, 

RP1731. An arrangement with small solid angle for measure- 
ment of beta rays. 5 cents. 

RP1733. A study of the damaging effect of fatigue stressing on 
SAE X-4130 steel. 10 cents. 

RP1734. Purification, purity, and freezing points of 31 hydro- 
carbons of the API-NBS series. 10 cents. 

RP1735. Absorption measurements for broad beams of 1- and 
2-million volt X-rays. 10 cents. 

RP1736. Effect of reaction between mercury and oxygen upon 
polarographic waves of certain metals at small concentrations. 
10 cents. 


Basic Radio Propagation Predictions’ 


CRPL-D27. Basic radio propagation predictions for February 
1947 three months in advance. Issued November 1946. Price 
15 cents. Annual subscription, 12 issues, $1.50. 


Commercial Standard * 


CS136-46. Blankets for hospitals (wool, and wool and cotton). 
Price 5 cents. 


Simplified Practice Recommendations * 


R195-46. Dental excavating burs. (Supersedes R195-42). 
Price 5 cents. 
R208-46. Fluid milk cans. (Supersedes R208-45). Price 5 
cents. 
Technical News Bulletin * 


Technical News Bulletin 355, November 1946. Price 5 cents. 
Annual subscription, 12 issues, 50 cents. 


Mimeographed Material 


Weights and Measures News Letter No. 44, issued by the 
National Bureau of Standards in cooperation with the National 
Conference of Weights and Measures (September-October 
1946). (National Bureau of Standards, Washington 25, 
D. C.). Available without charge from the Bureau. 


Letter Circulars 


(Letter Circulars are prepared to answer specific inquiries addressed to 
the National Bureau of Standards, and are sent only on request to persons 
having a definite need for the information. The Bureau cannot undertake 
to supply lists or complete sets of Letter Circulars or send copies auto- 
matically as issued) 


LC835. Lime: technical publications by members of the staff 
of the National Bureau of Standards. (Supersedes LC144). 

LC836. List of commercial standards. Revised to October 1, 
1946. (Supersedes LC833). 

LC837. Painting interior walls and trim. (Supersedes LC304). 





1 Send orders for publications under this heading only to the Superintend- 
ent of Documents, Government Printing Office, Washington 25, D. C. 
Subscription to Technical News Bulletin, 50 cents a year; Journal of Re- 
search, $3.50 a year (to addresses in the United States and its possessions 
and to countries extending the franking privilege); other countries, 70 cents 
and $4.50, respectively. The price of other publications is indicated in the 
lists. 
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Brickwedde, Ferdinand G., chief of Heat and Power Division- 
Buffer solutions, p-phenolsulfonate, effect of neutral salts__- 



















RIA ua ARN lia sp tcetiencapnee vl 
Building panels, prefabricated, Douglas Fir Plywood Association-------. 
Cc 

Cadmium sulfate, solubility in normal water and in heavy water--------- 
Calorimeter for measuring specific heats of gases.....-.-.-------- a 
Calorimetry, vapor corrections in.-----.--------- ~ 
Carbon monoxide indicator_...--.------------- = 
Caseliners, laminated kraft, mildew attack on_.. ..---------------+---- 
ONT NNO cs dadceneniconr ene abeieninii scons Sit aha es antmeaipn seins cnanele 
Castings, porous metal, resinous sealants for- * 
Ceiling constructions, fire resistance.....-- ie 
Cell, primary, silver perozide-sinc..............~......2.---2-scccnnscce 
Cells, dry, see dry cells. 

Cells, standard, use of heavy water in.-.......-.------------------------ 
Cement, portland, chemical constitution of clinker ‘ 
Cement, portland, spectrophotometric determination of titania---------- 
Cement, portland, Vinsol resin, determination.-.....-.----------------- 










Central Radio Propagation Laboratory...-...------ ss 
Ceramic coating for alloys of high thermal expansivit ‘aes 
Ceramic costings, high temperatere......................--=.-..-25--2<< 
Chemical constitution of portland cement clinker_..--.-..----.--------- 
CAPONE, GRORIEEO, PTNNUON Son 2 wc cnmcnemcnccencus is 
Classification of radio subjects. te 
i, OURREOIOE GE BUI co emeiccncnmcnanneconnsonencussnases 
Cleaves, Harold E., chief of Chemical Metallurgy Section--------- 
Coatings, ceramic, high temperature_...-..----.---------- és 
Color cards, standard__.------..---- 
Cleeer Ghemdaeda, Pelet PION onc nn eisc cn ccennenncnsn ee 
Colors, railroad signal, and glasses, specification--...-..-------- 2 
Columns, distilling, laboratory.......--.-------- = 
Committee, advisory, battery_.-.-- 
Concrete protection against X-rays...-....------------ 
Concrete, volume changes during freezing and thawing------------- 
Concretes containing admixtures, durability and void characteristics_ 
Condensation of moisture in buildings.-.......-..--.--------------- 1“ 
Condensation in specimen walls, laboratory observations- 
Conductivity, thermal insulating materials_....-.-.-.-.---- 
Corrosion of stainless steel] sheet in marine atmospheres- 
Corrosion, underground, new circular_......------------------- 
Cotton fabric tarpaulins, tents, and covers, commercial standard 
Crittenden, E. C., awarded honorary degree__---------------------------- 
Crittenden, E. C., elected member of International Committee on Weights 

a ea oni emcees cecil dasoeenomnbcidshpninpatirulipen ia corte 
Crystallization of unvulcanized rubber-_- 
Curromcy-type papers, wearing qeality..._...................-. 22-2522 2-5- 2 
Curvature, determination of, by an osculometer_----....-..-..~---------- 
Cylinders, absorption and scattering of sound by------------------------ 


Defandorf, F. M., chief of Electrical Instruments Section_-...-.--------~- 
NY = FONE UIDINNINON ROTI ai oscil adie en chliccaedo eso erdphiaa oer abtinhaninienlacles 
Diamond powders, size grading--.-.---_----- 
Dicalcium silicate, effect of added materials__- 
Dielectric measurements, super-high frequency 
IN IIR INN oc ics scecencc nce nbdbeces tnsniarimseacbnicy inh mensch aie Goes abancionee 
Disturbance warning, radio propagation...........-.--.------ 
Douglas Fir Plywood Association’s prefabricated building panels 
Dry cell, Leclanche, equilibrium reactions 
Dry cells and batteries, qualification testing- 












Se nS ONIIID Sc cnncncckeneubnnndtudemasionscnmanennsensases 
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re PU INS UREN eircctedncseeatac tes han 
Dryden, Hugh L., appointed Associate Director. 
Dryden, Hugh L., awarded Medal of Freedom 





Klectricity Division, seorganisition..... iccsccccncccccccnhunssnacscocncs 
Electrode function (pH response) of gla 
Electrodes, lead, reproducibility 
DOURUOINIDS - NONI ches siciiticcchaee csnsnesssinibantictacnas 

Eisenhart, Churchill, named Principal Mathematician__ 
Ellinger, George A., chief of Optical Metaliurgy Section 
Energy content of hydrocarbons__.---__--.-----..-..-_. 
Engine performance, effects of fuel distribution on 
Expansion,, thermal, dilatometric methods 






MADR, Tic Disy~ IR sic retiissictcittininecbiabis tek aU ae ca ne SE a 
Fatigue failure of steel, method for predicting-............-_.-_________ 
Field-intensity meter, radio, calibration service__ 
Fineness test of molding sand 
Fire-resistance and sound-insulation ratings of walls, partitions, and 












Fire resistance of ceiling constructions__...__ 
Fire resistance of heavy-timber construction........_.____ 
Fire resistance of wood increaged by chemical treatment_ 
Fiameproofing of textiles, circular._...........-.....-___ 
Floors, sound-insulation and fire-resistance ratings- 
Foreign, scientific-and engineering relations._._..__- 
Freedom, Medal of, awarded to Hugh L. Dryden_ 
Freedom, Medal of, awarded to Hugh L. Dryden_-_. 
Frequencies, radio, maximum usable, prediction 
Fuel scales, reference, for knock rating 


G 


Gas, carburetted water, analysis of standard sample 
Gas meters, large-capacity, testing-....................... 
Glass, optical, attack on refractory clay pots 
Glass, optical, research and production........._ 
Glass, viscosity and the extraordinary heat effects 
Glasses, optical, serviceability. 
Glossmeter for comparing machine-finished surfaces_ 
eee eee eee 
Guided Missile Electronics Section established in Ordnance Develop- 
CINE TOWN oot i Sachse cin chi rte tees in etic aecigeniungiaibte vaihtaenacaisaenns 


Guided Missiles Section established in Mechanics and Sound Division__- 


Hack-saw blades, simplified practice recommendation_-............._____ 
Heat and Power Division, Ferdinand G. Brickwedde, chief... 
Heat capacity of a two-phase system. 
Heat of combustion of benzoic acid_...-.----------.- 
Heats of combustion and formation of hydrocarbons. 
Heats of combustion of cyclopentane and cyclohexane hydrocarbons 
Heats of formation, hydrogenation, and combustion of hydrocarbons 
Heliographic signaling mirrore...............----<02-00---0----- =~ 
Hidnert, Peter, chief of Thermal Expansivity Section 
High frequency dielectric measurements_..........--- 
High polymers—a new science.--..---. 
Holes in thin metal sheets, reinforcement_ 
Hospital blankets, commercial standard_..-.--- 
Huntoon, Robert D., chief of Electronics Section 
Hydrocarbon research, report on....-.----.--.-. 
Hydrocarbons, cyclopentane and cyclohexane, heats of combustion_ 
Hydrocarbons, energy content and molecular structure. 
Hydrocarbons, heats of combustion and formation 
Hydrocarbons, heats of formation, hydrogenation, and combustion_- 
Hydrocarbons, monoolefin and aromatic, thermodynamic properties_- 
Hydrocarbons, pure, infrared transmission curves 
Hydrocarbons, purification and properties_..........----- 
Hydrocarbons, standard samples, cooperative program 
Hydrocarbons, standard samples, sealing in vacuum__-------.---.-----.-- 
Riygroscepielty. 60 ORTON QR isin cctcnsncencincnammtinennsinniels 














Indicator, NBS, colorimetric carbon monoxide_...--.--.-----------.---- 
Infrared transmission curves of pure hydrocarbons__.-.-.....-------------. 
Instrument tests for aircraft speed and altitude trials..............-..-.. 
Insulating materials, thermal conductivity.........-- 
Insulation as a cause of moisture condensation 
Interdepartmental Screw Thread Committee...-- 
International Council of Scientific Unions......---.--..-.-------------- 
International Electrotechnical Commission Council meetings- 








Ionization constant of boric acid..-..-...-...-...--.-----.--. nies 

Ionization, sporadic-E, variations at Washington, D. C- iota 

Ionosphere disturbance wamings..._...................-...--.-.-..---.-..- 
J» K, L 

Raa, ee PN ialiceeiitinndasnaprniinbipantadrantinnmationapnieeia 

Japan, naval technical mission to---.-.-.-- ae 










Jewelry, gold plated, determining thickness_ 
Knock rating, reference fuel scales for__-- 
Lead electrodes, reproducibility_ 
Leather, effects of mildew on_.----------- 

Leclanche dry cell, equilibrium reactions__ 
Lightning hazards to nonmetallic aircraft-- 
ERPS GED C IR iccnttinnctenntenescnensesainn 
Lorol mercaptan, density and coefficient of expansion........--........- 
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M 
Se SURI BD: FI cnciant icine cence ennenientgananninigianeinn 27, 46 
Manganin resistors, double-walled, stability.......... a 
Mannuronic lactone, mutarotation and ring structure- - & 
Marton, L. L., joins staff of Electronics Section....... i 
Mass spectrometer as a tool for research..............--.--.-..--..---.- 5 
I CI oi cis citirns ete eiannnsecenipianaeaiaaiaial 32 
Metallurgy Division appointments 56 
Meteors detected by radar___---- 81 
SENETEIOGS TRF GORI iecidccccnnndvcnnndanennimnnsmeennaaih 51 
ee ah ee ee ee 59 
Mildew, effects of, on leather__--..---. x & 
Miller, David R., chief of Gage Section-........-----.---.- - & 
Miller, B. J., chief of Guided Missile Electronics Section_ “< — 
Mineral Products Division - & 
Mineral wool, testing and reporting, commercial standard_- — & 
Mirrors, heliographic signaling-............-.----.---.--- = i 
Missiles, guided, laboratories............-.- - 88 
Moisture barriers, water-vapor permeability_- oa 
Moisture condensation in -buildings_.....-- ae 
Molecular still of simple design_--- a ae 
Molecular structure of hydrocarbons_---.-..-...-.-..----------. a 
Monoolefin hydrocarbons, chemical thermodynamic properties.......-.--- 44 
Moon, C., chief of Inductance and Capacitance Section-.......--.------- 47 
Mooney viscometer, factors affecting results_.........-. 4 
Motor fuel, producer gas as a substitute__ 12 
Mortar and brick assemblages, permeability...........-.---------------- 55 


N,O 
Dene. Gee DIRE WP TG. haitcccciennenmisinciimedcncckadnnneninea 
Netting, woven wire, commercial standard__--.............--.---.------- 
Nickel plating on steel by chemical reduction.._-- 
Nuts and bolts, simplified practice recommendation 
CREE GRAIN, SORTING avoid ricemiiiccmicnmminnartnisinnsicaunints 
Optical glass, research and production................-----.-...-.---.... 
Osculometer for determination of curvature.....--- 
Ovaloid or square perforations, effect on axial rigidity- 
Oxygen, liquid, boost of aircraft engine power 


P, Q,R 


Packaging materials, wartime work on 
TORE SERINE Tec iincnnenccnntinnsuanes 
Pallets, proposed simplified practice recommendation 
Papermaking, hand, in Japan___----- 
Papers, currency-type, wearing quality 
CR Eee 
Parachute webbing, dynamic tensile tests......-....- 
Partitions, fire-resistance and sound-insulation ratings_- 
Perchloric acid battery, operates at —60° C 
Permeability of brick-mortar assemblages_--...- 
Permeability, water-vapor, of moisture barriers_. 
pH of acid potassium phthalate__........-.-_- 
pH response, electrode function, of glass_ 
Re CURIE CU icici hen etcewinnsnwsnnt 
pH standards, physical chemistry and, new section- 
ORIG BONNE, GUN cre acticuntnnandoanwnicnemnconan 
p-Phenol-sulfonate buffer solutions. effect of neutral 
Physical chemistry and pH standards, new section 
Plastic bonds resistant to temperature changes 
Plastic coating protects dry cells 
TIE: IIE, “Cpetacatic cata ttnicdndensnccnatiinenenemasenoin 
Plating, nickel, on steel, by chemical reduction- 
Plating, wartime activities at the Bureau_.....-..-..--.----- 
Poisson’s ratio of structural alloys under large tensile strains.......-.... 
Polarographic waves, effect of reaction between mercury and oxygen-_-.-.- 
OR SIREE RUNES: DOB UIcirrtik icine tense bcbttinuctecacsidininbinaatin 
Polymers, high—a new science 
SIC SAGIIIINUN iin andcaceshcinsc haces ices tensa eeichaiestcidta pind 
Pots, refractory, clay attack by optical glass...........--------------... 
Prediction of maximum usable radio frequencies_ 
Predictions, basic radio propagation........._.-..-------.-.--.--. 
Prefabricated building panels, Douglas Fir Plywood Association's. 
Printed electric circuits_................ 
Producer gas as a substitute motor fuel___....-_-..---- 
Proving rings for calibrating testing machines, circular 
Proving rings, temperature coefficients. 
Pyrheliometers, Eppley, tests_- 
Radar, meteors detected by ------- 

Radio communication and sunspots_....-----~- 
Radio frequencies, maximum usable, prediction_- 
Radio observing projects, wartime_.....-..-.--.-- 
Radio propagation disturbance warning_- 
Radio Propagation Laboratory, Central. 
Radio propagation predictions, basic_.-_- 
Radio subjects, classification 
ee I 
Railroad signal colors and glasses, specification__ 
TRRRREEE  SRRRONR itch he ecendawninins 
ak Tene, . SURIINIIIIII sna ccmaieoaien miemnnanioneatnibe 
Reading spectrophotometric curves_.......--.-..------------- 
Reproducibility of lead electrodes_._..--- 
Resistors, double-walled manganin, stability 












salts_ 

















Reynolds, E. W., becomes acting chief of Trade Standards Division 
Rhodium plating baths, purification 
Rossini, F. D., president of International Committee of Thermochemistry_- 
Rubber, unvulcanized, crystallization 
Russell, H. Haig, chief of Large Capacity Scales Section 













s 
SA, CUI, I scsi iece teachin « © 
Sand, molding, fineness test..... 45 
Scales, airplane weighing, tests_..- 32 
School, Bureau’s graduate, program_.....-..-..~... - 86 
Schoonover, I. C., cLief of Dental Materials Section__ ae 
Schubauer, Galen B., heads Aerodynamics Section__-- 15 


Scientific Unions, International Council........~- 17 
Screw-thread standardization 
Sealants, resinous, for porous metal castings 











Sheets, thin metal, reintorcement of holes in_.-..~- - & 
Ship plates, welded, specifications___........-_- « & 
Shirt sizes, men’s sport, commercial standard___-_ Oe 
Signal colors and glasses, railroad, specification....._......-...-...--.. 4 
Silicate, dicalcium, effect of added materials_....-..-..-..-.-..--..-..._. 10 
Silsbee, F. B., chief of Electricity Division__ i 
Silver peroxide-sinc primary cell_......................-......-.-. ~ 
Simha, Robert, receives award of Washington Academy of Sciences_..._. 38 
Size grading of diamond powders — a 38 
Skramstad, H. K., chief of Guided Missiles Section 87 
Smith, Edgar R., chief of new section on physical chemistry and pH 
ilar tis eatin isntinenccincinninminihieninmetanmanatanididadaenibtaidiadaiads 15 
SS ire Wile i iiterinctennncgtitepcidnntneiniiteen 80 
Souder, Wilmer, chief of Metrology Division 49 
Sound, absorption and scattering by cylinders_.........---..---.-----.... 30 


Sound-insulation and fire-resistance ratings of walls, partitions, and floors... 67 














Specific heats of gases, calorimeter for measuring-.-.....--....--..-.... 29 
Specifications for welded ship plates 33 
Spectrograms of hydrocarbons__......-..--.----- 29 
Spectrographic determination of boron in steel 7 
Spectrographic standard samples of aluminum alloys 63 
Spectrometer, mass, as a tool for research- 5 
Spectrophotometric curves, reading-.......-..-------..-----.-.-. — 
Spectrophotometric determination of titania in portland cement_ sa 
Sporadic-E ionization, variations at Washington, D. C__.-.---.-- 61 
Square or ovaloid perforations, effect on axial rigidity_ 66 
Stability of double-walled manganin resistors.......~- oe 
SOAR COREE Cc nnnnensnenioninnunnmnn on ae 
Standard sample of carburetted water gas, analysis_....-- ae 
Standard samples of hydrocarbons, cooperative program-_-_- = 
Standard samples, spectrographic, aluminum alloys........~- « @ 
Standards, paint pigment........................ 37 


Steel, boron in, spectrographic determination 
Se, ee ne Seiten ctetdierecditcndeiiernnnietansis 

Steel, nickel plating, by chemical reduction_-......--..-.--.----...--.. 
Steel, stainless, sheet, corrosion in marine atmospheres 
Steel, X4130 aircraft, fatigue failure 
SOE, wnstasniion, €6 GRIN Qe iicectcnscweresensmteswicdeeicdmemmenenis 
Sunspots and radio communication 


























Surfaces, machine-finished, glossmeter for comparing........---...-..-.- 28 
=r 
Targets, outdoor, precision of telescope pointing for_....-.......-...---.. 38 
Tarpaulins, tents, and covers, cotton fabric, commercial standard_ te ae 
Telescope pointing, precision of, for outdoor targets........--.---- ee 
Tents, tarpaulins, and covers, cotton fabric, commercial standard__...._- 57 
Tea, GARI, ; CI iirc ened inin ns tninventintegintincinidtictneninsian 70 
Thermal expansion, dilatometric methods__..--.....--.----.-----------.- 50 
Thermodynamic properties of monoolefin and aromatic hydrocarbons 36 
Thompson, J. G., chief of Metallurgy Division 56 
Timber construction, heavy, fire resistance.....-....... 35 
SN UI, Si tcciniciccctcneicentldecesavineusnuasndhinintieiaenuinde 20 
Titania in portland cement, spectrophotometric determination. 30 
Trade standards division, I. J. Fairchild retires as chief....--. 6 
Transmission curves, infrared, of pure hydrocarbons_.......-.------.---- 18 
U,V 
Wionmeell comment, Cit CU oan eecinie ereceinioenintsiminni cenit 34 
Uranium, first spectrum, description and analysis 49 
Vacuum tube acceleration pickup 90 
Vinal, G. W., president of international Weston Cell Committee_ 7 
Vinsol resin, determination, in portland cement-.------------------------ ll 
Viscometer, Mooney, factors affecting results.......--.----.-------.------. 4 
w, X, Y, Z 
Walls, sound-insulation and fire-resistance ratings...-.------------------- 67 
Wall specimens, condensation in_...----- ~ oo 
Warnings, ionosphere disturbance__- 20 
Wartime radio observing projects-_- x 
Wartime work on packaging materials__.......----.----- « 
Washington Academy of Sciences award to Robert Simha_- ~ 
Water, normal and heavy, solubility of cadmium sulfate__- — 
Water-vapor permeability of moisture barriers._...---~-- - 52 
Webbing; parachute, dynamic tensile tests.....----------- — 
Weights and Measures Conference, Thirty-second National_..-.----------- 86 
Weights and Measures, International Committee, elects E. C. Crittenden. 70 
Welded ship plates, specifications...........---------------------------- 33 
Wensel, Henry T., becomes Assistant to the Director to coordinate atomic 
TON i cic cenincscrteceeeetresancincncosnenen cia eacsicantinn epetindtnarninapinn emetic ses eaasiateniidatailaD 14 
Wire netting, woven, commercial standard -_--.-.-..------------------ 70 
Wood, fire resistance increased by chemical treatment-------- 62 
Wool, mineral, testing and reporting, commercial standard- 62 
X-ray protection by concrete walls...--..------------------------------- 65 
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